INTRODUCTION
Soil erosion is a major ecological environmental issue that decreases agricultural productivity and may cause severe contamination to water resources. In recent decades, a number of studies have demonstrated that vegetation could increase the local roughness, modify flow patterns and provide additional drag, decreasing the bed-shear stress and enhancing local sediment deposition (VargasLuna et al. ) . Vegetation can be used to effectively control soil erosion on hill slopes (Knapen et al. ) and the idea of applying vegetation to protect soil is widely accepted in agricultural institutions all over the world (Gyssels et al.
).
In order to reveal the law of the overland flow erosion process, the most important work is to study its hydrodyn- 
EXPERIMENTAL SETTING
With the whole-process mechanization of agriculture and the management of numerically controlled planting, the planting has an accurate location distribution in the field and the uniform strip distribution of vegetation is a symbol of agricultural modernization. Overland flow often proceeds at a certain angle with regard to the row and column direc- Table 1 .
EXPERIMENTAL DATA AND METHOD
Three factors are primarily considered in the study of anisotropic influence of farmland vegetation row direction on the hydraulic characteristics of overland flow: flow velocity, water flow state, and friction factor.
(1) Flow velocity is the most important hydrodynamic factor when studying water flow, and is directly related to particle detachment, sediment transport, and the sedimentary process of overland erosion. According to the continuity equation for water flow, the overland flow velocity V may be calculated using the following equation:
where V is the flow velocity, Q is the flow rate, and A is the cross-sectional area of the overland flow. 
where ν is the kinematic viscosity coefficient and R is the hydraulic radius. 
where h is the water depth, and g is the gravitational acceleration. The Darcy-Weisbach friction factor is expressed as follows: Hydraulic radius R is the flow cross-sectional area A divided by the wetted perimeter χ, that is,
where b is the width of the sink.
Frictional head loss is a loss of energy to overcome friction resistance in fluid flow. This resistance is mainly composed of the internal friction between the fluid and the underlying surface and the fluid itself. In the experiment, the floor of the sink is flat and there is no local head loss, or the local loss is negligible relative to the frictional head loss. Since the atmospheric pressure has not changed, the increment of the pressure head is 0. Therefore, the frictional head loss is calculated as follows:
where z 1 , z 2 are the head height of the initial and final position, and V (Tables 2 and 3 ).
It can be seen from Tables 2 and 3 . This indicates that the pattern of distribution of vegetation on farmland had anisotropic effects on the degree of turbulence and mechanical energy constitution of the flow in different directions. As the flow rate increases, the influence of the direction of crop cultivation decreases.
The statistical results show that the average rate of increase of the Reynolds number, Re, was 2.2%, and the average rate of increase of the Froude number, Fr, was 3.4% when the angle was increased by every 10 .
Anisotropic variations of λ
The study on the hydraulic characteristics of slope flow is The work reported above is only a qualitative study of the effect of vegetation on the overland flow resistance. In order to study this further, the original data were substituted into the formula (4), and the value of λ was interpolated (Table 4) . From the results of the statistical analysis of the data in Table 4 , we can see that with the increase of water depth, the Darcy-Weisbach friction factor λ is increasing, which is consistent with the conclusion of Jarvela ().
Additionally, Jarvela () reported that the spatial distribution of vegetation is the main control on the surface friction coefficient and produces the anisotropy of surface roughness, but the research was limited to a qualitative study. In order to further the investigation of the effect of the distribution of vegetation on the anisotropy of surface roughness, the following qualitative and quantitative conclusions can be drawn: (i) for the same water depth, the larger the flow angle, the smaller the friction factor will be; and (ii) when the angle θ was increased by increments of 10 , the average rate of decrease of the Darcy-Weisbach friction factor λ was 5.2%. such as the terrain and soil features. Therefore, the reliability and adaptability of the conclusions in this paper to field conditions need to be investigated prior to the application of this method to farmland.
CONCLUSION

